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What is claimed is : 

1. A catalytic antibody capable of degrading cocaine 
comprising \a light chain wherein the amino acid 
5 sequence of complementarity determining region 1 is 

RSSXGTITXXNYAN (Seq ID No: 73) , the amino acid 
sequence of complementarity determining region 2 is 
XNNYRPP (Seq Id\ No : 74) and the amino acid sequence 
of complementarity determining region 3 is ALWYSNHWV 
10 (Seq ID No: 7^jlnd a heavy chain wherein the amino 

acid sequence of complementarity determining region 
1 is DYNMY (Seq ID. No: Y76), the amino acid sequence 
O of complementariVy^cietermining region 2 is 

. Q YIDPXNGXXFYNQKF2$G (Eeq ID No. 78) and the amino acid 

45 15 sequence of complementarity determining region 3 is 

~j GGGLFAX (Seq ID No:\78) . 



SJ 



The catalytic antibody\of the claim 1, comprising a 
light chain wherein the amino acid sequence of 
complementarity determining region 1 is 
RSSTGTITSDNYAN (Seq IE No. 37) , the amino acid 
sequence Complementarity determining region 2 is 
VNNYRPP (Seq ID No. 38) land the amino acid sequence 
Complementarity determining region 3 is ALWYSNHWV 
(Seq ID No. 39) and a helavy chain wherein the amino 
acid sequence of Complementarity determining region 
1 is DYNMY (Seq ID No : 64), the amino acid sequence 
of Complementarity determining region 2 is 
YIDPSNGDTFYNQKFQG (Seq IjAn^! : 65) and the amino acid 
sequence of Complementarity determining region 3 
GGGLFAF (Seq ID No: 66) . 

The catalytic antibody of ckaim 2, wherein the light 
chain comprises the amino acid sequence as set forth 
in Seq ID No : 3 and the hekvy chain comprises the 
amino acid sequence as set fiorth in Seq ID No: 16. 
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The catalytic ahtibody of claim 1, comprising a 
light chain wheirein the amino acid sequence of 
complementarity I determining region 1 is 
RSSAGTITTSNYAN ($eq ID No. 34), the amino acid 
sequence of complementarity determining region 2 is 
VNNNRPP (Seq ID No . 35) and the amino acid sequence 
of complement arityl determining region 3 is ALWYSNHWV 
(Seq ID No. 36) and a heavy chain wherein the amino 
acid sequence of complementarity determining region 
1 is DYNMY (Seq ID! No : 61), the amino acid sequence 
of Complementarity determining region 2 is 
YIDPHNGGIFYNQKFKG (ISeq ID No. 63) and the amino acid 
sequence of Complementarity determining region 3 
GGGLFAY (Seq ID No \ 63) . 

The catalytic antibddy of claim 4, wherein the light 
chain comprises the amino acid sequence as set forth 
in Seq ID No : 2 andPthe heavy chain comprises the 
amino acid sequenc/ells |set forth in Seq ID No: 15. 



The catalytic antibody of claim 1, comprising a 
light chain whereiA the amino acid sequence of 
Complementarity determining region 1 is 
RSSTGTITTSNYAN (Seql ID No. 31), the amino acid 
sequence of Complementarity determining region 2 is 
INNNRPP (Seq ID No. 3G ) and the amino acid sequence 
of Complementarity determining region 3 is ALWYSNHWV 
(Seq ID No. 33) and a \ heavy chain wherein the amino 
acid sequence of the df Complementarity determining 
region 1 is DYNMY (Seta ID No: 58), the amino acid 
sequence of Complementarity determining region 2 is 
YIDPSNGGIFYNQKFKG (Seq \lD No: 59) and the amino acid 
sequence of Complementarity determining region 3 is 
GGGLFAY (Seq ID No : 6 0)| 



WO 97/49800 



PCT/US97/10965 



-104- 



The catalytic an&ibody of claim 6, wherein the light 
chain comprises the amino acid sequence as set forth 
in Seq ID No : 1 ind the heavy chain comprises the 
amino acid sequence as set forth in Seq ID No: 14. 

A catalytic antibbdy capable of degrading cocaine 
comprising a ligHt chain wherein the amino acid 
sequence of Complementarity determining region 1 is 
RSSSGTITANNYGS (siq ID No: 40), the amino acid 
sequence of Complementarity determining region 2 is 
VSNNRGP (Seq ID No:Ul) and the amino acid sequence 
of Complementarity determining region 3 is ALWNSNHFV 
(Seq ID No: 42) andl a heavy chain wherein the amino 
acid sequence of Complementarity determining region 
1 is TYYIY (Seq ID No: 67), the amino acid sequence 
of Complementarity! determining region 2 is 
GMNPGNGVTYFNEKFKN (sL ID No: 68) and the amino acid 
sequence of Complementarity determining region 3 is 
VGNLFAY (Seq ID No: 69) . 

The catalytic antibody h>f claim 8, wherein the light 
chain comprises the/ aWo acid sequence as set forth 
in Seq ID No : 4 antf Che heavy chain comprises the 
amino acid sequence is set forth in Seq ID No: 18. 

A catalytic antibody \ capable of degrading cocaine 
comprising a light ckain wherein the amino acid 
sequence of Complementarity determining region 1 is 
RSSXSLLYXDGKTYLN (Seq \ ID No: 79), the amino acid 
sequence of Complementarity determining region 2 is 
LMSTRXS (Seq ID No: 80) land the amino acid sequence 
of Complementarity determining region 3 is QXFXXYPFT 
(Seq ID No: 81) and a hekvy chain wherein the amino 
acid sequence of Complementarity determining region 
1 is SDYAWX (Seq ID nL 82), the amino acid 
sequence of Complementarity determining region 2 is 
YIRXXXXTRYNPSLXS (Seq ID Nq : 83) and the amino acia 
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sequence of Complementarity determining region 3 
XHYYGXXX (Seq I 4 No : 84). 



The catalytic aAtibody of claim 10, comprising a 
light chain whejrein the amino acid sequence of 
Complementarity \ determining region 1 is 
RSSRSLLYRDGKTYLN USeq ID No. 19), the amino acid 
sequence of Complementarity determining region 2 is 
LMSTRSS (Seq ID Nol 20) and the amino acid sequence 
of Complementarity ^determining region 3 is QHFVDYPFT 
(Seq ID No. 21) and a heavy chain wherein the amino 
acid sequence of Complementarity determining region 
1 is SDYAWT (Seq ID INo : 46), the amino acid sequence 
of Complementarity determining region 2 is 
YIRHIYGTRYNPSLIS (Seta ID No: 47) and the amino acid 
sequence of Complementarity determining region 3 is 
YHYYGSAY (Seq ID No:\ 48) . 



The catalytic antx 
light chain compris^ 
forth in Seq ID No, 
the amino acid seqU 
10 . 



of claim 11, wherein the 
£he Amino acid sequence as set 
Vand/the heavy chain comprises 
rice as set forth in Seq ID No: 



The catalytic antibody of claim 10 comprising a 
light chain wherein It he amino acid sequence of 
Complementarity determining region 1 is 
RSSKSLLYEDGKTYLN (Seq \ ID No. 22), the amino acid 
sequence of Complementarity determining region 2 is 
LMSTRAS (Seq ID No.. 23)\and the amino acid sequence 
of Complementarity determining region 3 is QHFEDYPFT 
(Seq ID No. 24) and a heW chain wherein the amino 
acid sequence of Complementarity determining region 
1 is SDYAWT (Seq ID No: A), the amino acid sequence 
of Complementarity determining region 2 is 
YIRHIYGTRYNPSLIS (Seq ID W. 50) and the amino acid 
sequence of Complementarity determining region 3 is 
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YHYYGSAY (SeqllDNo: 51). 

14. The catalytic! antibody of claim 13, wherein the 
light chain comprises the amino acid sequence as set 
forth in Seq ID No : 6 and the heavy chain comprises 
the amino acid \sequence as set forth in Seq ID No: 
11 . \ 

15. The catalytic antibody of claim 10, comprising a 
light chain whirein the amino acid sequence of 

is 
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Complementarity 
RS S KSLLYEDGKTYLN 
sequence of comp 



determining region 
(Seq ID No. 25), the amino acid 
L.ementarity determining region 2 is 
LMSTRAS (Seq ID tio . 26) and the amino acid sequence 
of Complementaritl determining region 3 is QQFVEYPFT 
(Seq ID No. 27) akd a heavy chain wherein the amino 
acid sequence of Complementarity determining region 
1 is SDYAWN (Seq ID No: 52), the amino acid sequence 
of complementarity determining region 2 is 
YIRYSGITRYNPSLKS iseq ID No: 53) and the amino acid 
sequence of compleWeptarity determining region 3 is 
IHYYGYGN (Seq ID Iflo : 54) . 



16. The catalytic a^ody of claim 15, wherein the 
light chain comprises the amino acid sequence as set 
forth in Seq ID NoU and the heavy chain comprises 
the amino acid sequence as set forth in Seq ID No: 
13 . 

17. The catalytic antibody of claim 10, comprising 
light chain whereiri the amino acid sequence of 
Complementarity determining region 1 is 
RSSRSLLYRDGKTYLN (Sefc ID No. 28), the amino acid 
sequence of complementarity determining region 2 is 
LMSTRAS (Seq ID No. 2* and the amino acid sequence 
of complementarity determining region 3 is QHFEDYPFT 
(Seq ID No. 30) and a hVavy chain wherein the ammo 
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acid sequence V)f complementarity determining region 
1 is SDYAWT (S<\q ID No: 55), the amino acid sequence 
complementarity determining region 2 is 
YIRHIYGTRYNPSLIS (Seq ID No: 56) and the amino acid 
sequence complementarity determining region 3 is 
YHYYGSAY (Seq ID\ No : 57) . 

18. The catalytic aitibody of claim 17, wherein the 
light chain comprises the amino acid sequence as set 
forth in Seq ID Nb : 7 and the heavy chain comprises 
the amino acid sequence as set forth in Seq ID No: 
12 . 

19. A catalytic antibotiy capable of degrading cocaine 
comprising a light! chain wherein the amino acid 
sequence of Complementarity determining region 1 is 
KSSQSLLYSDGKTYLN (4eq ID No: 43), the amino acid 
sequence of Complementarity, determining region 2 is 
LVSKLDS (Seq ID Noykf) and the amino acid sequence 
of complementarity /determining region 3 is VQGYTFPLT 
(Seq ID No: 45) anti fii&e-avy chain wherein the amino 
acid sequence of CofXementarity determining region 
1 is DHWMH (Seq ID Nd: 72) , the amino acid sequence 
of complementarity \ determining region 2 is 
T I DLSDTYTG YNQNFKG (Seq\ ID No: 71) and the amino acid 
sequence of complementarity determining region 3 is 
RGFDY (Seq ID No : 72) 

20. The catalytic antibody, of claim 19, wherein the 
light chain comprises tht amino acid sequence as set 
forth in Seq ID No : 9 anl the heavy chain comprises 
the amino acid sequencers set forth in Seq ID No: 
17 . 



a light chain domain with 



21. A polypeptide comprising 

complementariC^T^termining region 1 having amino 
acid sequence \ek^SXGTITXXNYAN (Seq ID No: 73), 
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complementarity determining region 2 having amino 
acid sequence XNNYRPP (Seq ID No: 74) and 
complementarity determining region 3 having ammo 
acid sequence WsNHWV (Seq ID No: 75), interposed 
between appropriate framework regions, said light 
chain domain beVng linked to a heavy chain domain 
with complementarity determining region 1 having 
amino acid sequence DYNMY (Seq ID No: 76), 
complementaritv^Wmining region 2 having ammo 
acid sequence YI D PxfctGXIlf YNQKFXG (Seq ID No: 77) and 
complementarity ietWmJiing region 3 having amino 
acid sequence GgAlfW' (Seq ID No: 78) interposed 
between appropriate Vramework regions such that 
said polypeptide absurds a conformation suitable for 
degrading cocaine. 

The polypeptide of claim 21, wherein the amino acid 
sequence of the complementarity determining region 
1 of the light chain! is RSSTGTITSDNYAN (Seq ID No. 
37) the amino acid sequence of the complementarity 
determining region 2 of the light chain is VNNYRPP 
(Seq ID No. 38) and dhe amino acid sequence of the 
complementarity determining region 3 of the light 
chain is ALWYSNHWV \ (Seq ID No. 39) and the 
corresponding amino! acid sequence of the 
complementarity determining region 1 of the heavy 
chain is DYNMY (Seq \d No: 64), the amino acid 
sequence of complement Jrity determining region 2 of 
the heavy chain is YII&$NGiyrFYNQKFQG (Seq ID No : 65) 
and complementarity IdWmining region 3 of the 
heavy chain is GGGLFAF \Tseq ID No : 66) . 



23 The polypeptide of claim \22, wherein the light chain 
domain comprises the aAino acid sequence as set 
forth in Seq ID No: 3 andlthe heavy chain comprises 
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the amino acid sequence as set forth in Seq ID No: 
16 . 

The polypeptide o* claim 21, wherein the amino acid 
sequence of the complementarity determining region 
1 of the light chlin is RSSAGTITTSNYAN (Seq ID No. 
34), the amino acid sequence of the complementarity 
determining region \ of the light chain having amino 
acid sequence is vWpP (Seq ID No. 35) and the 
amino acid sequence of the complementarxty 
determining region 3 of the light chain is ALWYSNHWV 
(Seq ID No. 36) and the corresponding amino acid 
sequence of the complementarity determining region 
1 of the heavy chain\ is DYNMY (Seq ID No: 61), the 
amino acid sequenle of the complementarity 
determining region b of the heavy chain is 
Y I DPHNGG I FYNQKFKG (Seq ID No: 62) and the ammo acid 
sequence of the complementarity determining region 
3 of the heavy chain x\ GGGLFAY (Seq ID No: 63) 



The polypeptide of claii 
comprises the amino 
Seq ID No: 2 and the he 



^24, wherein the light chain 
(equence as set forth in 
-'chain comprises the amino 



acid sequence as set fc^th in Seq ID No: 15. 

The polypeptide of claim\21, wherein the amino acid 
sequence of the complementarity determining region 
1 of the light chain is ksSTGTITTSNYAN (Seq ID No. 
31) the amino acid sequeAce of the complementarity 
determining region 2 of tie light chain is INNNRPP 
(Seq ID No. 32) and the amino acid sequence of the 
complementarity determining region 3 of the light 
chain is ALWYSNHWV (Seq\ ID No. 33) and the 
corresponding amino acik sequence of the 
complementarity determining \ region 1 of the heavy 
chain is DYNMY (Seq ID No :\ 58), the amino acid 
sequence of the complementarity determining region 
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2 is YIDPSNGGIFYtJQKFKG (Seq ID No: 59) and the amino 
acid sequence If the complementarity determining 
region 3 is GGGljFAY (Seq ID No : 60) . 

The polypeptide if claim 26, wherein the light chain 
comprises the amkno acid sequence as set forth in 
Seq ID No:l and ttae heavy chain comprises the amino 
acid sequence as Iset forth in Seq ID No: 14. 



A polypeptide co 
complementarity 
acid sequence 
complementarity 
acid sequence 
complementarity 
acid sequence AL1 
between appropria 



>rising a light chain domain with 
stermining region 1 having amino 
(SSGTITANNYGS (Seq ID No: 40), 
itermining region 2 having amino 
VSNNRGP (Seq ID No: 41) , 
stermining region 3 having amino 
3NHFV (Seq ID No : 42), interposed 
framework regions, said light 



chain domain being linked to heavy chain domain with 
complementarity determining region 1 having ama.no 
acid sequence TYYlJ(Seq ID No: 67), complementarity 
determining regiof 2 having amino acid sequence 
GMNPGNGVTYFNEKFKl/ |/(Seq ID No: 68) and 
complementarity d^Jermining region 3 having ammo 
acid sequence VGNliAY (Seq ID No: 69) interposed 
between appropriate Wamework regions such that the 
polypeptide assumes^ a conformation suitable for 
degrading cocaine. 

The polypeptide of \ claim 28, wherein the light 
chain comprises the\ amino acid sequence as set 
forth in Seq ID No : 4 \nd the heavy chain comprises 
the amino acid sequence as set forth in Seq ID No: 
18 . 



30 A polypeptide comprisingN a light chain domain with 
complementarity determines region X having ammo 
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acid sequence WSSXSLLYXDGKTYLN (Seq ID No: 79), 
complementarity^ determining region 2 having amino 
acid sequence \ LMSTRXS (Seq ID No: 80) and 
complementarity \determining region 3 having amino 
acid sequence QXKXXYPFT (Seq ID No: 81), interposed 
between appropriate framework regions, said light 
chain domain beikg linked to a heavy chain domain 
with complementarity determining region 1 having 
amino acid sequence SDYAWX (Seq ID No: 82), 
complementarity determining region 2 having amino 
acid sequence YldpXXTRYNPSLXS (Seq ID No: 83) and 
complementarity determining region 3 having amino 
acid sequence XHY*GXXX (Seq ID No: 84) interposed 
between appropriati framework regions such that the 
polypeptide assumes 
degrading cocaine . 



conformation suitable for 



l of the light chain], 
19) , the amino acic 
determining region 
(Seq ID No. 20) 



The polypeptide of ilaim 30, wherein the amino acid 
sequence of the complementarity determining region 
; RSSRSLLYRDGKTYLN (Seq ID No. 
fence of the complementarity 
)the light chain is LMSTRSS 
amino acid sequence of the 
complementarity determining region 3 of the light 
chain is QHFVDYPFtI (Seq ID No. 21) and the 
corresponding amine! acid sequence of the 
complementarity determining region 1 of the heavy 
chain is SDYAWT (Seq\ ID No: 46), the amino acid 
sequence of the complementarity determining region 
2 of the heavy chain is\ YIRHIYGTRYNPSLIS (Seq ID No: 
47) and the amino\ acid sequence of the 
complementarity determining region 3 of the heavy 
chain is YHYYGSAY (Seq Ad No : 48) 



32 The polypeptide of claim 31, wherein the light 
chain comprises the amiko acid sequence as set 
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forth in Seq id No: 5 and the heavy chain comprises 
the amino acid Sequence as set forth in Seq ID No:. 
10 . \ 

The polypeptide ojf claim 30, wherein the amino acid 
sequence of the Aomplementarity determining region 
1 of the light chiin is RSSKSLLYEDGKTYLN (Seq ID No. 
22) , the amino acid sequence of the complementarity 
determining regiol 2 of the light chain is LMSTRAS 
(Seq ID No. 23), I the amino acid sequence of the 
complementarity determining region 3 of the light 

No. 24) and the 



chain is QHFEDY] 



FT (Seq 



determining region 
(Seq ID No: 46) 



corresponding amino acid of the complementarity 



of the heavy chain is SDYAWT 
the amino acid sequence of the 
complementarity determining region 2 of the heavy 
chain is YIRHIYGTRhrNPSLIS (Seq ID No: 47) and the 
amino acid sequence of the complementarity 
determining region \ of the heavy chain is YHYYGSAY 
(Seq ID No: 48) . 

The polypeptide of A^±m 33, wherein the light chain 
comprises the amirio| add sequence as set forth in 
Seq ID No: 6 and thejh^vy chain comprises the amino 
acid sequence as setj forth in Seq ID No: 11. 

The polypeptide of cl\aim 30, wherein the amino acid 
of the complement ariiiy determining region 1 of the 
light chain is RSSKSIJJyEDGKTYLN (Seq ID No. 25), the 
amino acid sequent of the complementarity 
determining region 2 oV the light chain is LMSTRAS 
(Seq ID No. 26), and tie amino acid sequence of the 
complementarity determining region 3 of the light 
chain is QQFVEYPFT beq ID No. 27) and the 
corresponding amino acVd of the complementarity 
determining region 1 of\the heavy chain is SDYAWN 
(Seq ID No: 52), the aiAino acid sequence of the 
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complementarity determining region 2 of the heavy 
chain is YIRYSOITRYNPSLKS (Seq ID No: 53) and the 
amino acid Sequence of the complementarity 
determining regifcn 3 of the heavy chain is IHYYGYGN 
(Seq ID No: 54) \ 

36. The polypeptide ok claim 35, wherein the light chain 
comprises the amkno acid sequence as set forth in 
Seq ID No: 8 and the heavy chain comprises the amino 
acid sequence as jset forth in Seq ID No: 13. 



37 . 



The polypeptide ot claim 30, wherein the amino acid 
sequence of the Complementarity determining region 
1 of the light chakn is RSSRSLLYRDGKTYLN (Seq ID No. 
28) the amino acJd sequence of the complementarity 
determining regie, 2 of the light chain is LMSTRAS 
(Seq ID No. 29), the amino acid sequence of the 
complementarity determining region 3 of the light 
chain QHFEDYPFT (Seq ID No. 30) and the 
corresponding a>*in© acid sequence of the 
complementarity /akteAining region 1 of the heavy 
chain is SDYAwi Jtserf ID No-. 55), the amino add 
sequence of the ^complementarity determining region 
2 of the heavy chain is YIRHIYGTRYNPSLIS (Seq ID No: 
56) and the amino acid sequence of the 
complementarity determining region 3 of the heavy 
chain is YHYYGSAY ^Seq ID No : 57) . 

38 The polypeptide of claim 37, wherein the light chain 
comprises the amino\ acid sequence as set forth xn 
Seq ID No: 7 and the keavy chain comprises the ammo 
acid sequence as setVforth in Seq ID No: 12. 

39 A polypeptide comprising a light chain domain with 
complementarity determining region 1 having ammo 
acid sequence KSSQSLlWsDGKTYLN (Seq ID No: 43), 
complementarity deterring region 2 having amino 
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acid sequence! LVSKLDS (Seq ID No: 44) and 
complementarity Idetermining region 3 having amino acid 
sequence VQGYTFHLT (Seq ID No : 45) , interposed between 
appropriate frantework regions, said light chain domain 
being linked 1 to heavy chain domain with 
complementarity determining region 1 having amino acid 
sequence DHWMH \ (Seq ID No: 72), complementarity 
determining region 2 having amino acid sequence 
TIDLSDTYTGYNQNFKGl (Seq ID No: 71) and complementarity 
determining region 3 having amino acid sequence RGFDY 
(Seq ID No: 721) interposed between appropriate 
framework region/Quoh that the polypeptide assumes a 
conformation sui^^^e for degrading cocaine. 



H 20 
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The polypeptide ofl claim 39, wherein the light chain 
comprises the aminb acid sequence as set forth in Seq 
ID No: 9 and the hekvy chain comprises the amino acid 
sequence as set fo^th in Seq ID No: 17. 

A DNA encoding the catalytic antibody of any one of 
claim 1-20. 

A DNA encoding \ the polypeptide of any one of claim 
21-40 . 



A humanized catalytic antibody of any one of claim 1- 
20 . 

A humanized ca.tallytic single chain antibody of any 
one of claim 21-4(5 



A pharmaceutical Icomposition for decreasing the 
concentration of codaine in a subject which comprises 
an amount of antiAody of any one of claim 1-40 
effective to degrade cocaine in the subject and a 
pharmaceutically acceptable carrier. 
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46. A method of decreasing the concentration of cocaine in 
a subject which comprises administering to the subject 
an amount of Wn antibody of any one of claim 1-4 0 
effective to degrade cocaine in the subject. 

47. A pharmaceutical composition for treating cocaine 
overdose in a subject which comprises an amount of 
antibody of any tone of claim 1-40 effective to degrade 
cocaine in the subject and a pharmaceutical acceptable 
carrier. 1 

48. A method for treating cocaine overdose in a subject 
which comprises administering to the subject an amount 
of antibody of amy one of claim 1-40 effective to 
degrade cocaine in a subject and reduce cocaine 
overdose in the sunject. 
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